Introduction
The HEGRA (High Energy Gamma Ray Astronomy) experiment is located at the Observatorio de Roque de los Muchachos on the Canary Island La Palma In 1992, the AIROBICC array [1] was added, which uses 49 single photomultipliers as detectors for thě Cerenkov light of air showers and has a basic cell of 30 × 30 m 2 . In the central part, 17 Geiger towers operated since autumn 1994 with a sensitive area of 16 m 2 each cover an area of about 100 × 160 m 2 with calorimetric features and muon tracking [2] . Finally, the array comprises 6Čerenkov telescopes (CT 1 to 6), two in the center and four towards the corners of the array with a base length to the central two of about 80 m. The cameras have pixel sizes of 0.25 • and the number of pixels ranges from 61 to 271 at various stages of the development of the telescope array. The telescope array started with a prototype in 1994 and will be completed in 1997.
Data Analysis and Search Strategy
The results of AGN observations are based on 250 · 10 6 events from the scintillator array taken in 1989-1992 [3] , 18 · 10 6 events from AIROBICC in 1992-1993 [4, 5] , 50 · 10 6 events with the Geiger towers added to the scintillator array from 1994-1995 [6] , and some sets of telescope data from the first and second telescope in 1994 and 1995 [7] . The aim of the analysis is to search for high energy photon signals from AGN at about 1 TeV with the telescope data and between 30 and 100 TeV with the other arrays. Our search strategy was guided by previous observations of AGN at GeV energies with the EGRET detector onboard the CGRO [8, 9, 10] , observations of AGN with the Whipple telescope [11] and theoretical considerations on possible mechanisms of particle accelerations and very high energy photon generation in AGN [12] .
Early on from the EGRET discoveries of GeV emission of AGN it became clear that a new class of high energy photon sources had been discovered which can (with reasonable certainty) be identified with radio-loud flat-spectrum radio sources, mostly collected in the 1 Jy catalogue of Kühr et al [13] . The deepest source is at a redshift z = 2.2 and the sources (≃ 50 by now) are rather uniformly distributed in z down to z = 0.03. In the GeV range, the sources show remarkable variability on short time scales, and (at least in outbursts) the energy output in the MeV to GeV range dominates the energy budget of the AGN. Two of this class, Mrk 421 and Mrk 501, have been discovered by the Whipple collaboration to emit photons even at energies larger than 300 GeV. Again, dramatic variability is a characteristic feature, even at timescales of hours [14] . Based on a model to explain the emission spectrum of 3C 273, Mannheim et al. [12] try to describe the emissions from 16 AGN from radio frequencies to the EGRET range with the aim to explore the TeV range and to give an estimate for the photon flux up to energies where intergalactic photon backgrounds with energies < 10 −2 eV provide a cutoff. This led to a prediction of photon fluxes < 100 TeV not too far off the HEGRA sensitivity and gave strong encouragement to search for a signal. Of particular importance for a selection of possible AGN candidates for TeV emission in the energy range of the HEGRA arrays is firm knowledge of the density of intergalactic photon fields. While the universal 2.7 K photon background is precisely known, the infrared-to-optical background is only poorly constrained by direct observations. We follow the recent estimates of MacMinn and Primack [15] which use models of galaxy evolution in a cold dark matter and cold+hot dark matter dominated universe. There is considerable model parameter dependence of the estimate, however the discovery of AGN photons up to energies where the absorption due to γ γ −→ e + e − sets in would allow to constrain this important photon background. The class of sources we attempt to search for with HEGRA is the blazar class. For Mrk 421, detected at about 1 TeV, the γ-ray horizon was estimated to come in at ≃ 50 TeV with considerable uncertainty due to the unknown photon background density.
Results

Telescope Data
The two prototype telescopes CT 1 and CT 2 were used in 1994 and 1995 in an attempt to confirm the earlier observations of the Whipple group. The threshold of these telescopes is higher than for the Whipple telescope due to a smaller mirror area and is estimated to about 1.5 TeV. As described in detail in [7] , a clear signal from Mrk 421 is observed in 1994/95 (5.8 σ), and the CT 2 measurements allow the determination of the flux:
In comparison to the Crab signal at the same energy and detected with the same telescope, the signal from Mrk 421 seems to fall off faster with energy, with a differential spectral index of 3.6 ± 1.0 as compared to 2.7 ± 0.3 for the Crab, both described as a power law. In addition, there is a preliminary > 5 σ detection of Mrk 501 in 1996, which will be published in the near future. In early 1996, 1219+285 (W Coma) was looked for in a multi-wavelength campaign with CT 1-3. So far, the analysis of data from CT 1,2 gave only upper limits, which however will significantly constrain models for photon emission from radio to TeV, since strong flaring e. g. in the UV appeared during the campaign.
Scintillator and AIROBICC Data
Searches for TeV photon emission from a large number of possible sources using scintillator arrays were unsuccessful so far, and only upper limits have been reported. HEGRA however has two new features important for point source searches, the AIROBICC and Geiger tower array. With an angular resolution of 0.15 • , AIROBICC is about 4 times better than the scintillator array. In addition, the amount ofČerenkov light allows a superior energy determination. A part of these advantages are balanced off due to only ≃ 10 % ontime forČerenkov observations compared to the scintillator array. The Geiger tower array has full ontime and as the most important feature allows photon selection and hadron suppression due to muon detection and the calorimetric signal. Optimum use of this additional information is obtained in an analysis applying computer-simulated neural nets. The γ/hadron separation is described in detail in [16] . Absolute pointing of the scintillator array can be achieved on a time scale of about 1/2 year by detecting the shadow of the moon on the isotropic cosmic ray flux. The accuracy achieved is at the level of ≃ 0.3 • , about sufficient for an overall check of absolute pointing. Only data sets that meet this important quality criterion are included in the AGN search. To further enhance the sensitivity over previous searches, we apply the source stacking method. For n stacked sources, this corresponds qualitatively to n times the observation time for an individual source, and a possible signal then is for a "generic" source. It is important to realize that for the search with the three HEGRA arrays any signal is background-limited, i. e. inactive sources only increase the background under a signal. The Geiger tower array however reduces this background due to hadron suppression, and the AIROBICC array due to improved angular resolution. The energy range selected for the search has 30 TeV as the lower boundary due to the array performance and 100 TeV as the higher energy limit because of the dramatic increase of photon absorption due to the 2.7 K photon background.
Of particular importance for a successful search is the selection of a source list. The position of the source is constrained to declinations 0 • ≤ δ ≤ 55 • due to the increasing thickness of the atmosphere. Guided by the EGRET observations, flat-spectrum radio sources are selected with spectral index α ≥ −0.5 at 5 GHz. In addition, we have included BL Lac type sources, and all sources are required to have a redshift z ≤ 0.2. This defines the term nearby for the source list to account for the minimum far-infrared background. Using information from various catalogues (see [12] and [8] for a listing), we find 31 source candidates of which 12 are at z ≤ 0.062 (Tab. 1). For the scintillator data, a 10 000 ≤ N e ≤ 30 000 cut on the shower size N e is applied to roughly set the energy window at ≃ 30 − 100 TeV. From the 1989-92 to the 1994/95 data, the angular resolution has been slightly improved, thus the optimal on-source window has decreased from 1.12 • to 1.0 • . The background in the source bin is determined by either the extrapolation from the larger angular bins, or from events taken at random from a background pool. No γ/hadron separation is available for the 1989-92 data, but this deficit is about balanced by the much higher statistics. For the AIROBICC data, with 10 times less statistics per year, a much smaller angular bin of 0.4 • is possible. The energy window is provided by a measurement of the light yield at 90 m distance from the shower core with 7 000 ≤ L 90 ≤ 22 000. Fig. 1 shows the results from the three independent data sets for the 12 nearest sources (left panels) and the 19 farther away sources (which is not available yet for the AIROBICC data set). All three data sets show a signal well above 3 σ, while the data for z ≥ 0.069 have no signal. Since the three data sets are comparable in flux and are completely independent, the individual results can be combined to yield an excess of ≃ 6.5 σ, roughly corresponding to an integral flux > 50 TeV of Φ ≃ 1.4 · 10 −13 cm −2 s −1 . We find three sources which dominate the sample, 0116+319 at z = 0.059 (5.7 σ), 1514+004 at z = 0.052 (4.4 σ), and Mrk 421 at z = 0.033 (3.8 σ). There is weaker evidence for 3 to 4 more sources, and the remaining 5 are compatible with no signal. Two more samples, one with 49 steep-spectrum radio sources at z ≤ 0.1 and the other one with 31 flat-spectrum sources with 0.01 ≤ z ≤ 1.0 both yield no excess. Considerably weaker evidence for the blazars is found in pure scintillator data taken in 1995/96. However, a time-dependence of the excess is expected as the sources are known to be highly variable even at the highest energies [14] . The important observation that above ≃ 0.07 in redshift no signal is seen lends support to the tentative hypothesis that the universal infrared background pro- vides a γ-ray horizon at 70 to 90 TeV. This yields within a factor of three a background photon density at ǫ ≃ 0.01 eV of ǫ 2 n(ǫ) ≃ 2 · 10 −4 eVcm −3 near the lower range allowed for in the estimates of MacMinn and Primack [15] . If this argument holds, the universal far-infrared background would have been detected, at a level far below present day capabilities by other methods.
Summary
We have presented preliminary evidence for photon emission of nearby flatspectrum radio sources up to energies of > 50 TeV. The fluxes observed are larger than the prediction of Mannheim et al. [12] which provided the guidelines for this search. It is interesting that (with the exception of Mrk 421) the 12 nearby sources are not seen by EGRET at its present sensitivity. Above z ≃ 0.07 no signal is detected from the same class of objects that show a signal below z ≃ 0.07. This may be due to a (rather low) background density of infrared photons. This class of sources may provide very high energy protons up to 10 20 eV as a generic feature of the Mannheim model and may be responsible for the highest energy cosmic ray events observed on Earth [17] . In addition, more precise determinations of the source spectra should constrain intergalactic magnetic fields in a range not accessible by other methods [18, 19] .
